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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform flow soldering or 
reflow soldering of various electronic devices to a 
printed board using an environment friendly lead-free 
solder material suitable for each soldering. 
SOLUTION: At first, an SMD 13 is reflow soldered to a 
circuit board 1 1 using an Sn-Ag-Cu based solder 
material and then an LMD 15 is mounted on the circuit 
board and soldered using an Sn-Cu based solder 
material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electronic control characterized by constituting to the printed circuit board which 
consists of paper phenol material, composite material, glass epoxy material, etc., using Sn-Cu 
(tin-copper system) as a solder material in case parts, such as SMD (Sir face mounting parts) 
and LMD (lead mounting parts), are soldered using a flow method of construction. 
[Claim 2] The electronic control according to claim 1 characterized by using the solder material 
of a Sn-Ag-Bi (tin-silver-bismuth) system in the process which solders SMD by the reflow 
method of construction. 

[Claim 3] The electronic control according to claim 1 characterized by using the solder material 
of a Sn-Ag-Cu (tin-silver copper) system in the process which solders SMD by the reflow 
method of construction. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electronic control 
which used and constituted lead free solder instead of the conventional solder containing lead as 
a material of soldering. 
[0002] 

[Description of the Prior Art] First, the soldering technology of the conventional electronic 
control used with an electric product etc. is explained. Conventionally, it was soldering using the 
solder which makes Sn-Pb (tin-lead) the main material with DIP soldering equipment in a DIP 
layer at soldering of LMD (lead mounting parts) of a printed circuit board using a flow method of 
construction (DIP method of construction). 

[0003] Moreover, it was soldering to reflow equipment using the material which makes Sn-Pb 
(tin-lead) the main material, using a reflow method of construction in soldering of SMD (Sir face 
mounting parts). 
[0004] 

[Problem(s) to be Solved by the Invention] However, the interest about environment has been 
increasing on the global scale from a viewpoint of earth environment protection. When especially 
electronic equipment is discarded, since the lead in solder pollutes a source underground water 
by acid rain etc., the lead in solder material is regarded as questionable. 

[0005] Moreover, when conventional solder Sn-Pb containing lead (tin-lead) was used for the 
material in the case of soldering the printed circuit board (paper phenol material, composite 
material, glass epoxy material) of an electronic control by the flow method of construction (DIP 
method of construction) and service-temperature environment was put on severe environment, 
the soldering section of an electronic control deteriorated within the long period of time, and 
there was a case where a solder crack occurred and an electronic control broke down. 
[0006] Moreover, as shown in the 1st view, when parts had been arranged under a printed circuit 
board and the conventional solder was used, the creep strength of the soldering section is weak, 
the solder portion deteriorated, parts fell after prolonged durability, and there was a danger that 
an electronic control would break. 

[0007] Moreover, in order to solder without using conventional solder Sn-Pb containing lead (tin- 
lead) in the reflow method of construction which solders a surface mounted device When the 
material of a Sn-Cu system (tin-copper) Sn~Ag system (tin-silver) is used, as for conventional 
Sn-Pb, the melting point receives 1 87 degrees C. by the Sn-Cu system (tin-copper) 229 degrees 
C, The temperature of a reflow furnace needed to be highly raised by the Sn-Ag system (tin- 
silver) with 221 degrees C, and it resulted in part destruction in many cases exceeding part 
heatproof temperature. When especially LMD and SMD manufactured the printed circuit board 
mounted by mixed loading, and carrying out a flow method of construction to soldering of LMD 
and applying heat stress further after mounting SMD with reflow equipment first and applying 
heat stress, the technical problem that it might result in part destruction occurred. 
[0008] Furthermore, in order to lower reflow temperature in the reflow method of construction 
which solders a surface mounted device, after performing soldering which used the solder 
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material of the low Sn-Ag-Bi (tin-silver-bismuth) system of the melting point (210 degrees C) f 
lead parts — mounting — soldering of LMD — a flow method of construction — using — the 
material of Sn-Cu (tin-copper system) — solder — SMD attached previously, since it has 
soldered by Sn-Ag-Bi, when the price is performed The technical problem that solder might peel 
under the influence of the bismuth in a component with a weak property occurred. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, lead 
free solder Sn~Cu (tin-copper system) is used for this invention, without using conventional 
solder Sn-Pb containing lead (tin-lead) for the material in the case of soldering the printed 
circuit board (paper phenol material, composite material, glass epoxy material) of an electronic 
control by the flow method of construction (DIP method of construction). 
[0010] Moreover, LMD and SMD use the solder material of a Sn-Ag-Bi (tin-silver-bismuth) 
system also for the material of soldering of the printed circuit board of the electronic control 
mounted by mixed loading in the reflow method of construction which solders a surface mounted 
device further using lead free solder Sn-Cu (tin-copper system) by the flow method of 
construction, without using conventional solder Sn-Pb containing lead (tin-lead). 
[001 1] Moreover, LMD and SMD use the solder material of a Sn-Ag-Cu (tin-silver copper) 
system in the reflow method of construction which solders a surface mounted device to the 
material of soldering of the printed circuit board of the electronic control mounted by mixed 
loading further using lead free solder Sn-Cu (tin-copper system) by the flow method of 
construction, without using conventional solder Sn-Pb containing lead (tin-lead). 
[0012] 

[Embodiments of the Invention] Hereafter, the form of operation of the invention in this 
application is explained using d rawing 1 -2. 

[0013] (Form 1 of operation) Dra win g 1 shows the process which manufactures the electronic 
control concerning the form 1 of operation of this invention. In this drawing, as shown in the 
completion step 106, in order for the lead leg insertion mounting part parts (Following LMD is 
called) 15 of the circuit board 11 to have made the Ath page the field by which mounting 
arrangement is carried out, to have called the Bth page the field of the direction out of which the 
leg of LMD15 comes and to show the upper and lower sides of a field clearly, the arrow is given 
to the right end section of drawing showing the circuit board 1 1 for convenience about the Ath 
page side. That is, there are B fields of the side which does not attach an arrow. (A field is 
hereafter specified similarly about other drawings.) Order is explained later on using this drawing 
about the conventional soldering process of an electronic control of mounting a surface mounted 
device (SMD being called hereafter) 13 (for example, surface mount resistance and a 
microcomputer) in the circuit board 1 1 at LMD 15 (for example, a transistor and resistance with a 
leg), and both sides, below. 

[0014] As Step 101 shows first, the thermosetting adhesives 12 are used for the predetermined 
part on the circuit board 11, and a printer method etc. is applied. Subsequently, SMD13 is 
mounted in the position which applied adhesives (Step 102), adhesives are stiffened at the 
heating process 103, and temporary fixation is carried out at an Ath page side. Next, the circuit 
board 1 1 is reversed, LMD 15 is mounted in a Bth page side (Step 104), the flow process 105 
which passes the solder jet tub 16 to a Bth page side is carried out, and the leg of SMD 13 and 
LMD15 is soldered simultaneously. Thus, the electronic control which mounted SMD in the Ath 
page and mounted LMD in the Bth page is constituted. 

[001 5] Then, in the invention in this application, lead free solder Sn-Cu (tin-copper system) is 
used in the above-mentioned flow process (DIP process), without using conventional solder Sn- 
Pb containing lead (tin-lead) as a solder material. Since the heat-resistant temperature of parts 
stops having it when 30 degrees C of temperature of a solder layer are slid and it is raised from 
conventional 250 degrees C at 220 degrees C to Sn-Pb(tin-lead) 187 degree C, although the 
melting point of the solder of Sn-Cu (tin-copper system) has high 30-degree-C or more melting 
point, it becomes the point to raise 4-10 degrees C of temperature of a solder layer from 
conventional 250 degrees C to about 255 degrees C. 

[001 6] Hereafter, the form of operation of the invention in this application is explained using 
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drawing 1 -2. 

[0017] (Form 2 of operation) Drawing 2 shows the process which manufactures the electronic 
control concerning the form 2 of operation of this invention. In this drawing, what shows the 
same parts as drawing 1 attaches the same number, and the detailed explanation here is omitted. 

[0018] The cream solder 14 is used for the position which mounts SMD of the Ath page of the 
circuit board 1 1 as Step 201 shows first, a printer method etc. is used for the predetermined 
part on the circuit board 1 1, and it arranges. Subsequently, SMD13 is mounted in the position 
which has arranged the cream solder 14 (Step 202), and melting fixation is carried out at the 
reflow process 203. In addition, since masking etc. is behind protected to the through hole (not 
shown) which arranges LMD when the through hole by which especially the fixed position of SMD 
and LMD are arranged approaches at this time, you may be made to carry out a reflow process. 
LMD15 is mounted after a reflow process and in an Ath page side (Step 204), the flow process 
205 which passes the solder jet tub 16 to a Bth page side is carried out, the leg of SMD13 and 
LMD15 is soldered simultaneously, and soldering is completed (Step 206). 

[0019] Then, it is made to use the solder material of the Sn-Ag-Bi (tin-silver-bismuth) system 
which does not contain lead, without using conventional Sn-Pb as a solder material for SMD 
fixation at the reflow process arranged at the step of the above 201, or a Sn-Ag-Cu (tin-silver 
copper) system in the invention in this application. 

[0020] It becomes possible to solder without the temperature of a reflow furnace also being 
stopped by about 230 degrees C in peak temperature, and having a bad influence on electronic 
parts with heat-resistant severe temperature by using the solder material of a Sn-Ag-Bi (tin- 
silver-bismuth) system. 

[0021] Moreover, since Bi (bismuth) does not contain while being able to solder without the 
temperature of a reflow furnace also being stopped by about 230 degrees C in peak temperature, 
and having a bad influence on electronic parts with heat-resistant severe temperature by using 
the solder material of a Sn-Ag-Cu (tin-silver copper) system, it becomes possible to perform 
strong high soldering more. 

[0022] On the other hand, at the flow process 205, lead free solder Sn-Cu (tin-copper system) 

is used like the form 1 of operation. 

[0023] 

[Effect of the Invention] According to the invention in this application, so that clearly from the 
above-mentioned explanation By using lead free solder Sn-Cu (tin-copper system), without using 
conventional solder Sn-Pb containing lead (tin-lead) for the material in the case of soldering the 
printed circuit board of an electronic control by the flow method of construction While soldering 
can carry out without being able to solder the conventional solder average containing lead only 
by raising 4-10 degrees C of temperature of a flow solder layer conventionally, and having a bad 
influence on electronic parts with heat-resistant severe temperature, the intensity of soldering 
also improves. 

[0024] Furthermore, it becomes possible to solder without the temperature of a reflow furnace 
also being stopped by about 230 degrees C in peak temperature, and having a bad influence on 
electronic parts with heat-resistant severe temperature by using the solder material of a Sn-Ag- 
Bi (tin-silver-bismuth) system, without using conventional solder Sn-Pb containing lead (tin- 
lead) in the reflow method of construction which solders a surface mounted device. 
[0025] By moreover, the thing for which the solder material of a Sn-Ag-Cu (tin-silver copper) 
system is used, without using conventional solder Sn-Pb containing lead (tin-lead) in the reflow 
method of construction which solders a surface mounted device Since Bi (bismuth) does not 
contain while being able to solder without the temperature of a reflow furnace also being stopped 
by about 230 degrees C in peak temperature, and having a bad influence on electronic parts with 
heat-resistant severe temperature, it becomes possible to perform strong high soldering more. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the manufacture process outline of the electronic control of the 
gestalt 1 of operation of this invention 

[Drawing 2] Drawing showing the manufacture process outline of the electronic control of the 
gestalt 2 of operation of this invention 
[Description of Notations] 
1 1 Circuit Board 

13 SMD (Sir Face Mounting Parts) 

14 Cream Solder 

15 LMD (Lead Mounting Parts) 

16 Solder Jet Tub (Flow Process) 
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DRAWINGS 



Drawing 1] 
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[Drawing 2] 
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